The importance of release of proinflammatory cytokines, ROS, and NO in different stages of colon carcinoma growth and metastasis after treatment with cytotoxic drugs.
In colorectal cancers, the local cytokine network and the levels of nitric oxide (NO) and reactive oxygen species (ROS) are known to be closely related to cancer progression and metastasis, but the influence of the currently administered therapies on the cancer microenvironment is not completely understood. We analyzed the levels of reactive oxygen species (ROS), nitric oxide (NO), and cachexia-mediated cytokines (IL-1beta, IL-6, TNF-alpha) in cocultures of human colon carcinoma spheroids prepared with cells derived from tumors of different grades with human normal colon epithelial and myofibroblast cells and normal endothelial cells. We also analyzed the influence of standard chemotherapy with 5-fluorouracil (5-FU) and leucovorin (LV) combined with camptothecin (CPT-11) (IFL regimen with drug concentrations adjusted to in vitro conditions) on these parameters. The results indicated that adhesion of colon carcinoma spheroids to colon epithelium and myofibroblast monolayers induced O2- anion production but decreased NO levels compared to the sum of the radicals released by monocultures of the two types of cells. Coculture of colon carcinoma spheroids with endothelium was an exception to this rule, as only HT29 cells decreased NO production. In cocultures, anticancer drugs additionally, though only slightly and insignificantly, increased the production of the radicals compared to a nontreated coculture, but in monocultures, the drugs, and especially CPT-11, were ROS inducers and simultaneously NO production inhibitors. However, the levels of released ROS and NO were dependent on the stage of colon carcinoma that the cells were derived from. LS180 cells (grade B) grown in monocultures produced the lowest ROS levels but were the best producers of NO. Adhesion of tumor spheroids to normal cells influenced the microenvironmental cytokine network compared to monocultures, decreasing IL-1beta and TNF-alpha secretion but significantly enhancing L-6 levels. The addition of the drugs had no effect on IL-1beta levels but increased TNF-alpha production and lowered the amounts of IL-6. In conclusion, cytotoxic drugs may, dependent on the stage of tumor growth or the type of chemotherapy regimen administered, significantly influence the proinflammatory cytokine network and local ROS and NO levels. Moreover, in cocultures of tumor cells with normal epithelial, myofibroblast, and endothelial cells, ROS production seems to be involved in local cell injury, which was detected by confocal microscopy. On the other hand, high level of NO seems to facilitate tumor cell interactions with the endothelium and metastasis as NO production was the highest in a monoculture of HUVEC and remained at high levels in cocultures of colon cancer cells with HUVEC. Among the proinflammatory cytokines, only IL-6 seems to significantly influence colon carcinoma development and metastasis. Attenuation of IL-6 production after chemotherapy can be a useful prognostic factor of its effectiveness.